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(54) [SHU©**] ¥&ft&B, ¥%f^BOffifim 

s 

(57) 

raw] ffia-e®^ggT#ffi?pfio/h§^y-h^ 

f 4. UV-O3 ant. *H5W>Ttf>iHfc. Kfctttf* 
2±fc50~100 A^OW>T?tV*fcK3 
«IMtR4*«WW-4. BHfc§£3fcfgS§i4fc-ey-h 



Y77777777y * 



la) 



(b) 



V7777/777, 



(c) 



V77777/7, 



—1 



(d) 



YZZZZZZA- 



—1 



(2) 

1 

imxmi timmtLTn^vaymzmfcZitx 10 

Rfc*»6jSW5f < k fc 2Wm<r>?- Mfi*R*«£ 
fctgiH§lka»S>j£6*!»S:< k *> 2Wm.<r>V- MOM 

iwmm i * y a iwks-frr wur*»«w- 

y 3 >mz? yrmmt? h i k r ^ y a ^its-int 

S^RfcRttMW-ilSfc . 

k * fil^^^«c|IS^S^*ffi. 

[|f£«8 ] RT A8HC J: 9IKWfctfX#H^+-e>' 

k£(i*fc^ft§£B?>SBi;frifc. 30 
UV-Os SOtfciilWiaSfciO^U 

k £i§;t£^ft§£B<7>8[g;6r&. 

mzf&w$zmxn*ffiiti¥®miw<r)wmij&. 

im%r& 1 1 ] f££Jl6~9<7><,vffuE,» i qf(cE8A 

[M&Bl 2 ] flMOT6~9<ovv«ij&»l«aEB0> 
^frlSB^Kit^iSKfc^T . RTAitfcJ: OfTEIft 

#gtt§SBtf>mfrffi. 

[R$g 1 3 3 tfiHKKii^U 3 >k*jiww-*i 

Ub. 

R*B6~1 2<OV»1Yi*iaWE»Oi|HWHa^« 

3§^&tc j: o . 5^ y a yRht:^ < k t> 2 mm&cny 
-vtmmBmhiMt. 50 
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2 

MfiBRJifcr*- M«fc3BW*ISk > 
Rfcy-x«*fc Jtf KM >**&aWM-*:EBi: £ 

imm 1 4 3 Kwnuiic^ y 3 

rmmt-tZ i k "CS^ U 3 yRfcRftStfT y-M£ 
HRfcJBMWfclESi:. 

Rfcy-X*WtsJ:tf KM ySiSMj£t&Igk£ 

nttsm vyvvx ?mmm. 
immi 1 5 ] 1 3 ttzumm 1 4 icero 

lianas y 3 yjss tii^y y 3 yn-cfc&sis 

h?vs;x?aK&£i£. 

imm 1 6 ] ns* 1 3 *fcuai$>H 1 4 ecR*> 

ansa*' y 3 yig-e& mm t* ? wxtomsffik. 

zt7)mf®mmzv-z.mmt5 h i^-t >m^k 3 y 

9] W««l 3-1 7W»t*l*»UHWE 
[0001 ] 

(rWgrffi;, mmh7>iSZ? (TFT ;Thin Film Tr 
ansistor) , &mh9>$SX*0K&)i&. «5^at 

[0002] 

[«*<^ffi] is*, h y ^x^^jga 

T-fX7°P^f (LCD ; Liquid Crystal Display) tfM 

v h y ^ xttL c d (mwmim? ( B*®affl h 9 
>*JX9) blX. mmmm±.izB&2ii*:§>&& 
isv?vm*immizm^tzm&Y7> : Jx? (jar. 

6. 

[0003] IHSft^yayTFTIi. ^MMts/yay 



(3) 

3 

m® «»t«f<ffla«IIEI» ( t 

T't H-afiLBc-ttfc: LT^JfctS Z t #T'# & . 

[0004] ft*0>£tSA>' u a yT f locxrcg 

Wtofc*LSli«6*W^fcfc0>T*4. 

46s iS&7n*XT'»&££*i.fc£*SA>' U nyTFT 10 

^ttzL-yrJ ^fflWaToyi^^ffli: LXii 
-HNcttJHTS h i> WX KSJfJfc LXtiJ**/W4 X 

m^%xm$x'%tcw 20 

[ 0 0 0 5 ] — 2k #A©>- U 3 y T F Tli. 400 X^H 

Tc?&Mnxuz&^xBtfmm*tz#>. 
<v®mo(omteT^mizi>8\mff%^i)K lcdbjicut 

ffi$flTUSS»f&ff5X *fflCorning Inc. 

M<7) r 7099j ) T&600 X&£0mS!&Ml,&&\\ 

i o o o 6 ] wmzw&oiijz. (shk#? 
&«yBT-is5J:afc. ^sA^yayTF-moo 

jassftfciHSAS' v n vt f Toigi^&AS" y 3 y 

TFT^nffcTftS. fia^tSA^UnyTFT-CRBfc 
[0007] JMSfts/U 3y«Lhfc»*Sn6*«0 

mos^^^ h^y^'x^) Ttts y- 

14, KW* 5 ^--Cidii8*^=5:<iBE*^v^fc(cini., 40 
imttffift (2^U3>«k3!»WWi:«»iif<0h9 
■yT®J&> #/Jv3Hfc*>, y-MBSRfc LTStfxbft 

[0 0 0 8] L*»L. ffiBflJKtfOO KtWFX'BiS.-t& 

z t WX-* &v ffiia^*6 H B B ^ y a y t f T-cay 
fc. y 3 >*i±*t&A>' y 3 yfflR^> ± 3 izm 

mmmmi>nti£i>Mz%&. ?-vtmm>mm so 
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4 

tmixm. zcowatfxz^t. insa^ya^T 

FTWB^IMbWBftLTLid. ftoT, 

y 3 y t f TtzilX* < ®i&£*£A>' y 3 F Tfc 

[00 09] *ZX\ LISAS' y 3 yTFTT'fcL 
MHHRfc LT«[#ftTm$*ifcvy3yiMJ£#ffl 
SPtScCtix^y:^, SECVDS, «E 
CVDj£, ECR (Electron Cyclotron Resonance) T 
5X?CVD»firir#&4. 

[0010] xn 7 mS^cSfitt ^-y-y r- 
SrffiSU T^yr^X^is^ioT^-y /b* 

*: ^ y 3 y ^Rta^-tS HC^+^aaSk L 
TKftS/yayiqBKSit*. *RJEttx^^ 
9-Y y b t LX-Mft^J 3 y*>*ffll^ii. 

zw-y t v i?t>iziz % m&itfz-mci' y 3 vim 
wzmmm-th. 

[0011] SffiC VD& J ?»JSECVDffili. fty>< 
#fc4«Sl*SRiilcJi«$***»CJb6. ECR7 

7X?cvDan ^^y^'rtt«s^x^^AL. * 
iz& ^xx'Zti^fazmLhiztmzit&jj&x'b 

[00 12] 

[5IW«LJ:ak-rSPS] xt**r*m, ^ECV 
Dffi. HECVDitfcioT^liBft^yayRJbWBJS 
Sfuti/yaylMJBi, »£BiW.vE»Wx IM 
( ^feo 0 ,^ y 3 yjg fc ^ y rj ylKbJlh O^ffi^ h 

OIHi»ffl*]fiW**<*4fc, ^tSA^ y 3 y T F T 

[0013] E C RT^XVC V DffiT'tt. 75 

fflRy^-^5Bt*ikl*Sr^. ECR 
VDiSfc J: -jT^BA^y 3^K±(c«WS 
ftfc^ya^iWUBi, -^ii^fii^S* J ^< : 3rS. Jn 
iT. ECRr5XvCVDftriiECR3SJR*f!ffl-*- 

"TSifcft, 4««*ifc^yaylMJW)*«0*-fc: 

=Srot^iS*^-=5r<^0iliSE*^<^?.. L*>L. EC 

rt-^x^c vDmtem&ot z\ bmmsmomx 
b^xmmizmfim&iziifEimtf&K . x/^-r yb 



(4) 
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[001512] giuty- Mg*i§i£fii i«^H h 5 
3 } iSffifg^s f =7 yis* 9 zmmmm^t vxm 

[00 16] 

J±. IM«fcieitRfc*>4j£«4"fr< k fc 2 
*UB£fi;i*:<: k fc-e^gk 
[0017] M^2£EBaWffii« s/U =rvJI*R 

[0018] mxm^gmomuz. m>mb txo 
isva>mzm:z-£xB&ztifi:m{mb. **>±fc 
B&2ittim!mbfrt>&&&%< b *> 2mmwe* 
mmttz^ba<m^b-th, 
[ooi9] mmi4izsm<?)mii3.. mimt lxo 

wtm^B^ittLmmbi)-h^^£< b i> 2mm 

[0020] m$m 5 iztm<7)miii. fgsii t lx<?> 

&&&& y 3 yJSfcigfcS^T^SfufcRflJgk . * 
[0021]ff^«6t^c0^(i. v>j3^$-ig 

^s-rciHttss-mrsigk. *0&flmBc«# 

J: ^TlfetilSSrtiitS-eSUik k £* 

[0022] ff^«7(cEK<^l|BBti. RTAS(C i 0 

dfCv-'Jn vKfcllfcS-frTiMMfcjraM-SlS 
k. *^»^Jbfc^«i£fcJ:oTttS«tlHIS*& 
Igk £«ti.fc<r k fc-tflK&fc-**. 
[0023] I!3&8£l»«>ffl!Itt. RTAgt X *) 

[0024] m$m9tzgm05&n^ uv-o 3 m» 

[0025] m*m 1 OfciMfcHOTItt, 11*316-9 



[0026] M$8 1 1 OBM/fiBm* 113316-9 

^i^-imizmm<^mi^m^^mizt5u 

[0027] |$| 1 2fca»^)W«4. a*JS6~9 

t. RTAmzxvmMmmemmiz^yTftz-is 

[0028] ffigg 1 3 ffi^fflJLht 
v-ynyJifcmf-SIISk. fS3&S6~l 2*>vv«i 
*» 1 ffi(=E«o i NWMa«5«a*S£fc: i 9 » 5" 'J a v 
RJ:fc^r< k t> 2Jgffj£oy- h«IIR*tt£f £X 

b. toy- h&Mzm^&FMStmizx o . j^y 

k k S-t^Kltk-t* . 

[0029] am 1 4 Kats&hc 

20 ^ynvM^^r-SXSk. RTAififcJ: >)iWMb{f 

v?>mm{tzitT'y-htmmzBm-z>JMb. 
*<ny-himm±izy~hm£ZBfirt-&JMb. * 

^JtikSr-eco^gk-f-S.. 

[0030]fS^15(cg«£7)l6^tt. M?mi3£ 
tZtmm 1 4 h 5 >^X^<0«t»i6t: 

tiV^T , mEi' 'J 3 yHUtlWA^ y a >Mtlitttt& 
30 €>-y3>'IST*S l Ik&-e<^i , k-tS. 

[0031]ff*Jgl6tCiem^5SBB{i. ii;£JS13£ 

tjv^. mie^y3>-ig<ii3taB£*ffi*^i±^aistss 
-e^irk-rs. 

[0032] mmi 7tz&t09sm. msmi 3~ 

mz&wz^ xv&Mizmffimmz&fct&j: 
nb . znmmmmzv-xmm x v k w vms 
40 b^y97v-?h^>99Y*-)Vzmm-&jmb. 

[0033] ffi^i 1 8fcSa»Wfltt. 9*55 fc£ 
» K*«l 9fcE«<0WWi. M*«l 3-1 70 

v w i «(cea<o}iH h ^ y *jx 9<mmmz x 
^xw&zixmwkhjy : Jx9zwmmim-b lx 

[0034] 



(5) 

7 

a. mimt^j ^ymtoRmm&mmiM^ < &s 

[0035] ffi&3tz&n0mtzxtat , mmmt 
T*#s. m%m4{z3mmmiz£iuf. wmmx&$. 

[oo36] m$m5iz§m<mwizj:tus . wmmx 
mfoztiftmmtmhmt Lxe&m&zsyztymt 
<mizm& y ^ >mmtz*xi&fczixrzm.wm 
m.vhztizx*)^ tmmb mmmnmmtn&m 

[0037] immeizsmmmiz xtus . wnmt 
^j3ymtmwm.®mtf'hz<%&teMz. s/y 

hZbtfX'th. 20 

[0038] mztmnzimomiz xtm . rtas 
iz x o Mtt&trxmmm'Tis y ^ >Mt 5 y^ss 

TTfroaj^f^ttur. isvaymcoTmizh&mt 

[0039] ll^8(c£tt«>»i|!fc.):tltf « RTAS 

emmzmftZitxmimzB&t h z t a*es t . si 30 

[0040] $tStt9£§B&08!Wz&tiJti:, U V-O 

^.-Sii:^<Kfl:ii^«-r6ifc* J T'§s. mmi 
oiz^mmmizxiin. M^&xismmizw&m 

*mzb££*). y'Ja^l (it) i:BHfcJti;c9#ffi 

[0041] m#i 1 1 izmsmmiz j*ur . rt a 

ifefcJ: 9»lllltco^fc9vr*Mitt*4£fclcJ: 

wm<7)wm<mm. ~>vaym(m) <m&&<r> 
m±.tm&zttfX'Z&. yy7j/£<7)}iijizm& 
-mtf. waymvTmizb&ffittfmzX'yxm® 

[0042] mm 1 2izsffi<?>mnz xtm . m#b 

1 Kca®<7)^i:|5|«0^ffltiJ:^mS:#S^i:^ 50 
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[0043] tos 1 3 ta^^^BHt xtin . mm 

[0044] mm. 1 4 IC£*&«HC J:*ur. 5 yr 

vy~JW*fcm-h z t&x-zz. 

[0045] mm 1 5 dsaa%si£ i*uf . #*£ B B B 

y'Jn yJ8£i£fWI fc ^iSIS r- 5 ? £/cli# B B B 

»>- y ^ ymzttzmm t-rmmh^yisx? *m z 

ttfX'ZZ. 

[0046] mm 1 6 tsataame: xtu* . 

is y =J >-§?£i£fflTSJj£tS i t J^T'^ 6 . »S 1 7 
[0047] 1 8 1 9lZlSM<7)mi 

izxtia. mffl&mmh?yi;x?t:mmmim?b 
tit. mmh7yisx?v>wmiz®z>£jLm& 

[0048] 

immmi ot. ^mzru-i-m.<7)^^j^y 
[0049] isi (01 (a) mi) -.imamm 

l imm'yx) ±.izsyv-7c?>m 

H B B i/y3yK2 (MJ? ; 500 A) ZBl8.-r&. Zfflkis 
y a 2 ^^firattiJJlTco t <0*>'&s . 

[ 0 0 5 0 ] ©mSi' 'J 3 y|g 2 

CVD^^(±PVDa5rffl^S„ CVDftClif 
MffCVDS, 77X-7CVDS. 3tae 
CVDSS- PVDffitC(i^«ffi. EB 

(Electron Beam ) M.%Wi, MBE (Molecular Beam E 
pitaxy)ffi. XM-y^S^if^AS. 

[0051] £<7>*T{i. ^y^^y ( S L H4 ) t^: 

ijyy^y (s i 2 H 6 ) m&mmmhWizcv 
DaAHRWtfcD, mmm%m£kz/vaym2 

*>-550 mFCfcSHflL 620 ^liUiT'Ji^Sai:* 

[00 52] £ti. TvX^X^J^y^tili^ 
y7y<«!!f^i|fflt577X7CVDffit,lv^fi 

7-7XvcvDffi<^iiagii3oo °cm.mx\ im 
*m®th tm&mmtixftmis y a ym^m 



9 

^y, ^'JTr-y, Jf-byy. vY» zmist&tT 
vx^tm&zti. m-commmxt^m^u^y 

[0053] <B4tm is u n vm &$L LtzWZ$>m& 

[0054] 8HStSM:i£tt. ffMt'>V a yn^ 
o xaaTfc«o#8?cj69. is— F7--/i^>rta 

(Rapid Thermal Annealing ) ffi#J>6. W— IfT— - 

*mi. ^n^j^yfrnrnmizu-^mmtxta 
mmzit&ij&xt>z>. rtasij. ^maw^yny 

Ig^Mfc:^ yr^BW LTJlffl^S 

[0055] zwxoiz^ wtai&Bfe* izwmm&k 
tut „ mmm&fc i 1 Lxmmtf^xzm^z z t 

[00 56]Ig2 (01 (b)#gg) ;|«ft^U3 
y|£2c0flffi£i£fc3-rcirffcjgi3 (US; 100 A) £ 

(i) uv-os mizxmitm, m&mitm (*^m 
wm^xvwutm , isamttm (mE*.mmm% 
*x<mft&, mmr^x^x-ffymm) zt'zm^ 

So 

[0057] uv-o 3 HBjttisiHfc&fcfi. mmm 
sm^xmrnimtt^ z t iz x ^xm^-t sisiss: 

&-miKrJi3£G00 rjJlTT^lK-rSii:*^^^ 

a>\ Bg^K3^igj?*noo Awg.tm^i%&izii. mi 
t&mm t iximmjfyzzm^&zktfx'zz. 
tz*>x\ mmtfomiza. &mamzm^&}<54M 

xz&m&&xwm(?>&^mti:mizi**.m& 
mm.*x'm{£&wmix^&. 

[0058] ft. UV-Os !Btt£J:*IM2££fc<2fi 

ffliMkst J: ^xm&ztit:wi{m3<7>ftmm®®g. 
tL mimmiizx^xBf&ztiKmtttmtm^T. 

B&Ztltz v U 3 ySHUilcJt^T 1 HrfcLk/hS < & 
S„ UV-Os »|fcJ:&Kfl£$fcttffiSRfc 

St J: o T^BES tifzmm 3 coMWJi^-T'^difi*^ 

& < . znmmmum&iz ± ->xm^f\Jz»wt 
mtmmzzz. 

[00 5 9] (2) KS. tfW. *ggm=5:i:?)IHl:tt# 
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SRTA^S5-03t^-t. -TCDRTAggl lfi. * 
IMIA, W, fcaKCifliTV**. #SA 

~Ct££#oT;*T-^12aWt£>fU ZWXf- 

/di^-fcyy^yr) i3fcKlt«i4 (Mftxmzk) 
t-trnthtixa*) . mSig^tt^Sffl^-css^^ii 

TV^S. 7^71 3*^B8lt$^«tttS««l 4-CR 
10 »U fflSl»C&tffc&ft$ft£ (0*S) . 3££ 
lkWT-$n2±£-5g^T1i3l3ft6*tf>, ffitS 
l«BWI«t=»«Lfc*StXr-s;i 2Wj$^tiE 
tTj§3l$*U>. ^a^CrtT{i*«l3Ei%a]$ilS. 
[00 60] dtORTAjPiCti^T. U 3 y 

Ii2ti&*Ue^L*:*S£iRJKU iBJK*J±#-rs o 

mmffxwm^x'^mz^^z^^ 

zcvtz. mmmmiim^m&LxmuL^rz 
tbjtsizx hW80>&m±mz%< . $&&i/vnym 
20 2frh<^fim\,z£^XT&mr±M-?&tivxt>h. m. 

m-zztizx*). mmmm. 1 ^ag^-^firtt 

Wi.^**-C. #fea^U3yjg2^iaS$-Si6l,i!: 
[ 0 0 6 1 ] ft. RTAJjaT»)S$^l!-fblS3<0M 

iihm&imiz^xB&zntemkimtimiz* 
h. ttz. mm<m<%<*Yy<vMximkWK< tc 

30 S^fe&'Xi: LTJi^Vy^fflV^J^-tcfit 

[00 62] XS3 (01 (c)#M) ;»*^tJ; 
0. ig-ftlS3±tll^lK4 (8&5 : 900 A) S®fi£^- 
So S^ffiWlPVDft^^iCVDffij&^S. CVD 
ffitti^ECVDft, «ECVDffi, 77X7CVD 
ffi, ECR7-7X-7CVDffi. 5tliecVD^i:>'i, 
tt:. PVDmzimm&, EB (Electron Bean 

) Mfafe, MB E (Holecular Beam Epitaxy) ft, X 

40 S/DayiHUg. ^U^yg-ffcll, vUnygK^ 
(SiO, N y ) jftffflv^it. #HSrffl^*.^T^« 

[ 0 0 6 3 ] xvt-y ^^T{±200 "CUlTcOffiST®^: 

m^izSf>X)V-7-yb£ft±.2-£&c\ttfX'Z&. 

mm3&m.vt>tix^z>tnb. ^^jnym2^ 

[0064] C VDffit «t hi/ U 3 yK^K^figtC 

50 ii. ^y^^y^^i^'v^yco^fii, 



(7) 

1 1 

yy (TEOS&fc*) oMStfc. /wyytt&WMi 
mm. ry^-r^xx/'J^uj^yy (SiH 2 c 
^yyzmmftMZzzm^h. ssv^ygmmt 
j: h v y ^ ymmfrmm>wm.^SM ( n 2 o > 

[0 0 6 5] ft. CVDi££JflVVfc*£li, X>ty*i6 

[0066] Z<?>£ i&m*tvM&Ut4 fclMUR3 

^RTAMi B£U;«feR3«»tt»S«>RTA 
< . 1 ±<c*£««fc**S#*f&S***tfl£t: » 

4. -e«0^«. W B y'J3>'i2 
t 3 J6IUI4 OM*«> 

£tSAS/ U 3 2 Otift£e>|ft|±*H£ iktf 

[0067] Xg4 (01 (d) #IS) ; ¥~ httttll 
5±.iz7- F«ffi6 Z&tfLLXmmcwmMz/*?-=.y 

s^yiM F, tfyiM F, ©H^R**, ^<r>m^ 
m%t'&m^t>ti. -e^^mcvDffii^iiPVD 30 

[0068]Ig5 (B2#M) : iES&SSfcJ: 

y-x- FHyfS7jf^ts. y-x- FWy 

*TfcL *X7-f^ (PHs ) ttiliiSXyytfx 
(Bt He ) fc^eSS^fcoa^^XfcJJS-f^y^ 

[ 0 0 6 9 ] ft. ^BHffiMSKl lCiSHfWr'5X$rfflV^ 
[ 0 0 7 0 ] mz. ^^^^18fcJBiaiM«R8*» 

at* . mwmmsmnt lxm. yiHb 50 
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1 2 

IS, 5s\)tr-hX5X. ^ynyfiMMKrifj^fflv^ 
it. f^jfflcttCVD&£fcttPVDi^jli^&ii 

ny??Y 9 ttmamaBi 8 cu^ii. y-x 

■ FM>«10Wftfi$*lTiHSfiyy3yTFT 
1 0 6d^|£*-&. 

[0071] itfD J: 0 fc. *SSK«fctiVvCfct £|£A 

i/y3>iS2±c^§n^igfljS3fc. 
3*i£ifiitR4 1 -cy- FffiMas 5*<mfisitTv>* . 

^-F»iS^5^ii?{ifi[€:a«-rso«. ^tsavy 
3y|g2kgrrsRfliii3Tfcs. zzx\ mm3<n 

■JHWWfiWJBi^S ^fc». MNUR 5 £tt LT 
ti\ IWJtS/yayTFTlOS^WPWtfcrtLliS* 

[ 0 0 7 2 ] fiu ^tsa^y 3 yjg2«#i£ H B H ^y 3 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to the manufacture technique of the manufacture technique of a semiconductor 

device and a semiconductor device, TFT (TFT;Thin Film Transistor), and TFT, and display. 

[0002] 

[Prior art] In recent years, the liquid crystal display (LCD;Liquid Crystal Display) of an active matrix attracts attention as high 
definition display. The development of the TFT (henceforth polycrystal silicon TFT) which used for the active layer the 
polycrystal silicon layer formed on the transparent insulating substrate as a pixel driver element (transistor for a pixel drive) of the 
active-matrix LCD is furthered. 

[0003] Polycrystal silicon TFT has the advantage that mobility is large and drive capacity is high, compared with the TFT 
(henceforth amorphous silicon TFT) which used the amorphous silicon layer for the active layer. Therefore, if polycrystal silicon 
TFT is used, highly efficient LCD is realizable, and upwards, it can be made one on the same substrate also not only to the pixel 
section (display) but to a circumference drive circuit (driver), and can form. 

[0004] The conventional polycrystal silicon TFT was formed using the about 1000-degree C hot process (called an 
elevated-temperature process). An elevated-temperature process follows the LSI technology with sufficient technical store over 
many years. Therefore, polycrystal silicon TFT (referred to as elevated-temperature polycrystal silicon TFT) formed in the 
elevated-temperature process is excellent in an element property, a reliability, and repeatability. However, since an 
elevated-temperature process has high process temperature, it cannot but use quartz glass for a substrate. Since quartz glass turns 
remarkably expensive up in connection with large-sized-izing and a limitation is now in large- sized-ization, the dimension of a 
substrate receives a limit, therefore, although the panel size of LCD which balances in cost becomes below 2 type and it can fully 
be used as the object for viewfinders and the object for liquid crystal projectors of a video camera, as an object for accepting 
reality, a panel size is small — it cannot be elapsed and used 

[0005] On the other hand, using the process of the low temperature below 400 **, since it can form, amorphous silicon TFT can 
use usual glass for a substrate. Also as for the high heat-resisting glass (for example, "7059" 5 made from U.S. Corning Inc.) of 
quartz glass marketed for LCD although there is no about 1 -/limit also in a dimension at a price of 1 0, usual glass has only the 
heat-resistant temperature about 600 **. ' , 

[0006] Then, it is asked for forming polycrystal silicon TFT using the process (called a low-temperature process) of the low 
temperature below 600 ** grade so that usual glass (quantity heat-resisting glass) can be used for a substrate. Polycrystal silicon 
TFT formed in the low-temperature process is called low-temperature polycrystal silicon TFT. The formation technique of the 
polycrystal silicon layer used as an active layer, the formation technique of a gate insulator layer, the formation technique of a 
source drain field, etc. pose a problem by low-temperature polycrystal silicon TFT. 

[0007] In the usual MOS transistor (bulk transistor) formed on a single-crystal-silicon substrate, the thermal oxidation layer 
formed by the voloxidation as a gate insulator layer is used. The thermal oxidation layer formed on the single-crystal-silicon 
substrate has uniform membraneous quality, and, in addition to there being few defects and a proof pressure being high, for the 
parvus reason, the interface level density (trap density of the interface of a silicon substrate and a thermal oxidation layer) fulfills 
the terms and conditions searched for as a gate insulator layer. 

[0008] However, since a thermal oxidation layer cannot be formed below by 600 **, it cannot use a thermal oxidation layer as a 
gate insulator layer in low-temperature polycrystal silicon TFT. Moreover, like a single-crystal-silicon substrate, a polycrystal 
silicon layer does not have a flat front face, it is ruined, and since the oxidization is specified by the field azimuth, it becomes what 
was ruined. The front face of a gate insulator layer is ruined, and if the irregularity is large, the element property of polycrystal 
silicon TFT will get worse. Therefore, not only in low-temperature polycrystal silicon TFT but elevated-temperature polycrystal 
silicon TFT, it is not desirable to use a thermal oxidation layer as a gate insulator layer. 

[0009] Then, in polycrystal silicon TFT, the silicon oxide formed by the **-ed method as a gate insulator layer is used. There are 
a spatter, ordinary-pressure C VD, reduced pressure CVD, efficient consumer response (Electron Cyclotron Resonance) plasma 
CVD method, etc. as **-ed method. 

[00 1 0] A spatter is the technique of arranging a substrate and a target in a vacuum, starting striking the material in a target by the 
argon plasma etc., and making it deposit on a substrate. There are a reactant spatter and a non-reactivity spatter as spatter. In a 
reactant spatter, silicon is used as a target and a silicon oxide is formed with the oxygen in gas in response to while the silicon 
which started being struck from the target -ed **s to a substrate. On the other hand, in a non-reactivity spatter, a ** silicon oxide 
is used as a target and the ** silicon oxide which started being struck from the target -ed **s directly to a substrate. 
[001 1] Ordinary-pressure CVD and reduced pressure CVD are the technique of making the product which introduced material 
gas in the chamber and was made according to the chemical reaction of material gas depositing on a substrate, efficient consumer 



response plasma CVD method is the technique of making the product which introduced material gas in the chamber, and the 
material gas was made reacting using efficient consumer response phenomenon, and was made by the reaction depositing on a 
substrate. 
[0012] 

[Object of the Invention] The silicon oxide formed on the polycrystal silicon layer of a spatter, ordinary-pressure CVD, and 
reduced pressure CVD has the fault that an interface level density (trap density of the interface of a polycrystal silicon layer and a 
silicon oxide) is large, although a proof pressure is high. If the interface level density of a gate insulator layer becomes large, the 
element property of polycrystal silicon TFT will get worse. When the element property of polycrystal silicon TFT gets worse, the 
quality of image of LCD will deteriorate. 

[0013] On the other hand, by efficient consumer response plasma CVD method, since occurrence of a plasma and membranous 
generation are performed in the separate field in equipment, a substrate is not exposed to a direct plasma and a substrate does not 
receive a damage. Therefore, as for the silicon oxide formed on the polycrystal silicon layer by efficient consumer response 
plasma CVD method, an interface level density becomes small. In addition, by efficient consumer response plasma CVD method, 
since the perfect reaction of material gas can be caused also at low temperature by using efficient consumer response 
phenomenon, the membraneous quality of the generated silicon oxide becomes uniform, its defect decreases, and a proof pressure 
becomes high. However, efficient consumer response plasma CVD method has the fault that being the technique of a laboratory 
phase now and connecting to mass production has many problems, and it is difficult to raise a throughput. 
[0014] this invention is made in order to solve the above-mentioned trouble, and it has the following purposes. 
1] Offer the small semiconductor device ancl its manufacture technique of an interface level density. 
[0015] 2] Offer the TFT equipped with the outstanding gate insulator layer, and its manufacture technique. 
3] Offer the outstanding display using highly efficient TFT as a pixel driver element. 
[0016] 

[The means for solving a technical problem] Invention given in a claim 1 makes the summary the thing which consists of an oxide 
film and an insulator layer and for which it had the insulator layer of two-layer structure at least. 

[00 1 7] Invention given in a claim 2 makes the summary the thing which consists of the oxide film which a silicon layer is 
oxidized and was formed, and the insulator layer formed on it and for which it had the insulator layer of two-layer structure at 
least. 

[0018] Invention given in a claim 3 makes the summary the thing which consists of the oxide film which the silicon layer as an 
active layer is oxidized and was formed, and the insulator layer formed on it and for which it had the insulator layer of two-layer 
structure at least. 

[00 1 9] Invention given in a claim 4 makes the summary the thing which consists of the oxide film which the silicon layer as an 
active layer is oxidized and was formed, and the insulator layer formed by the **-ed method on it and for which it had the gate 
insulator layer of two-layer structure at least. 

[0020] Invention given in a claim 5 makes the summary the thing which consists of the oxide film which the polycrystal silicon 
layer as an active layer is oxidized, and was formed, and the insulator layer formed by the **-ed method on it and for which it had 
the gate insulator layer of two-layer structure at least. 

[002 1] Invention given in a claim 6 makes it the summary to have had the process which a silicon layer is oxidized and forms an 
oxide film, and the process which makes an insulator layer deposit by the **-ed method on the oxide film. 
[0022] Invention given in a claim 7 makes it the summary to have had the process which a silicon layer is oxidized by irradiating 
lamp light in the oxidizing gas ambient atmosphere by the RTA method at a silicon layer, and forms an oxide film, and the 
process which makes an insulator layer deposit by the **-ed method on the oxide film. 

[0023] Let it be the summary to have equipped invention given in a claim 8 with the process which a silicon layer is oxidized by 
making a silicon layer scan lamp light in the oxidizing gas ambient atmosphere by the RTA method, and irradiating, and forms an 
oxide film, and the process which makes an insulator layer deposit by the **-ed method on the oxide film. 
[0024] Invention given in a claim 9 is UV-03. Let it be the summary to have had the process which a silicon layer is oxidized by 
the oxidation style by irradiation, and forms an oxide film, and the process which makes an insulator layer deposit by the **-ed 
method on the oxide film. 

[0025] Invention given in a claim 10 makes it the summary to have had the process which heat-treats to the aforementioned oxide 
film and an insulator layer in the manufacture technique of a semiconductor device given in any 1 term of claims 6-9. 
[0026] Invention given in a claim 1 1 makes it the summary to have had the process which irradiates lamp light on the front face of 
the aforementioned insulator layer by the RTA method in the manufacture technique of a semiconductor device given in any 1 
term of claims 6-9. 

[0027] Let it be the summary to have equipped invention given in a claim 1 2 with the process which lamp light is put in block on 
the front face of the aforementioned insulator layer by the RTA method, and is irradiated in the manufacture technique of a 
semiconductor device given in any 1 term of claims 6-9. 

[0028] Invention given in a claim 1 3 by the manufacture technique of the semiconductor device a publication in the process 
which forms a silicon layer on an insulating substrate, and any 1 term of claims 6-12 Let it be the summary to have had the 
process which forms the gate insulator layer of two-layer structure at least on a silicon layer, the process which forms a gate 
wiring on the gate insulator layer, and the process which forms a source field and a drain field in a silicon layer with the 
self-matching technique using the gate wiring. 

[0029] Invention given in a claim 14 makes it the summary to have had the process which forms a silicon layer on an insulating 
substrate, the process which a silicon layer is oxidized by irradiating lamp light in the oxidizing gas ambient atmosphere by the 
RTA method at a silicon layer, and forms a gate insulator layer, the process which forms a gate wiring on the gate insulator layer, 
and the process which forms a source field and a drain field in a silicon layer with the self-matching technique using the gate 



wiring. 

[0030] Invention given in a claim 1 5 makes it the summary that the aforementioned silicon layer is a polycrystal silicon layer or 
an amorphous silicon layer in the manufacture technique of TFT given in the claim 13 or the claim 14. 

[0031] Let it be the summary that invention given in a claim 16 is the polycrystal silicon layer in which the aforementioned silicon 
layer was formed by the solid phase grown method or the melting recrystallization method in the manufacture technique of TFT 
given in the claim 1 3 or the claim 1 4. 

[0032] Invention given in a claim 1 7 is the manufacture technique of the TFT equipped with the process which forms a layer 
insulation layer all over a device in the manufacture technique of TFT given in any 1 term of claims 13-16, the process which 
forms the contact hole in contact with a source field and a drain field in the layer insulation layer, and the process which forms a 
source electrode and a drain electrode. 

[0033] Invention given in a claim 1 8 is display which uses TFT given in a claim 5 as a pixel driver element. Invention given in a 
claim 19 is the display using the TFT manufactured by the manufacture technique of TFT given in any 1 term of claims 13-17 as a 
pixel driver element. 
[0034] 

[Operation] According to invention given in a claim 1 , the insulator layer of two-layer structure can be obtained. According to 
invention given in a claim 2, since the interface level density of an oxide film and a silicon layer becomes small, the interface level 
density of a silicon layer and the insulator layer of multilayer structure can be made small. 

[0035] According to invention given in a claim 3, the interface level density of an active layer and the insulator layer of multilayer 
structure can be made small. According to invention given in a claim 4, the interface level density of an active layer and the 
insulator layer of multilayer structure can be made small by preparing the oxide film which the concerned silicon layer is oxidized 
and was formed between the insulator layers and the silicon layers as an active layer which were formed by the **-ed method. 
[0036] According to invention given in a claim 5, the interface level density of an active layer and the insulator layer of multilayer 
structure can be made small by preparing the oxide film which the concerned silicon layer is oxidized between the insulator layers 
and the polycrystal silicon layers as an active layer which were formed by the **-ed method, and was formed in it. 
[0037] According to invention given in a claim 6, since the interface level density of an oxide film and a silicon layer becomes 
small, the interface level density of a silicon layer and the insulator layer of multilayer structure can be made small. 
[0038] According to invention given in a claim 7, by irradiating lamp light in the oxidizing gas ambient atmosphere by the RTA 
method at a silicon layer, only a silicon layer can be heated, the front face can be oxidized, and an oxide film can be formed. 
Therefore, if the output of lamp light is adjusted, the component in the lower layer of a silicon layer will not be influenced with 
heat. 

[0039] According to invention given in a claim 8, by making a silicon layer scan lamp light in the oxidizing gas ambient 
atmosphere by the RTA method, and irradiating, only a silicon layer can be heated, the front face can be oxidized, and an oxide 
film can be formed. Therefore, if the output and scan speed of lamp light are adjusted, the component in the lower layer of a 
silicon layer will not be influenced with heat. 

[0040] According to invention given in a claim 9, it is UV-03. An oxide film can be formed, without affecting the component 
which is in the lower layer of a silicon layer by irradiation. According to invention given in a claim 10, reduction of the interface 
level density of a silicon layer (layer) and an oxide film, membraneous improvement of an insulator layer, and crystalline 
enhancement in a silicon layer (layer) can be aimed at by heat-treating to an oxide film and an insulator layer. 
[0041 ] According to invention given in a claim 1 1 , heat treatment is performed to an oxide film and an insulator layer by 
irradiating lamp light on the surface of an insulator layer by the RTA method. Consequently, reduction of the interface level 
density of a silicon layer (layer) and an oxide film, membraneous improvement of an insulator layer, and crystalline enhancement 
in a silicon layer (layer) can be aimed at. Moreover, if the output of lamp light is adjusted, the component in the lower layer of a 
silicon layer will not be influenced with heat. 

[0042] According to invention given in a claim 1 2, the same operation and same effect as invention of a publication can be 
acquired to a claim 1 1 . In addition, efficient heat treatment can be performed over the whole device by putting lamp light in block 
and irradiating it. 

[0043] According to invention given in a claim 1 3, the TFT equipped with the outstanding gate insulator layer can be formed in 
any 1 term of claims 6-12 according to an operation and effect of invention of a publication. 

[0044] According to invention given in a claim 14, by adjusting the output of lamp light, a gate insulator layer can be formed, 
without affecting an insulating substrate, and TFT can be formed. 

[0045] According to invention given in a claim 1 5, the TFT which uses as an active layer the TFT or the amorphous silicon layer 
which uses a polycrystal silicon layer as an active layer can be obtained. 

[0046] According to invention given in a claim 16, a polycrystal silicon layer can be formed at low temperature. According to 
invention given in a claim 17, TFT can be completed. 

[0047] According to invention given in the claim 18 or the claim 19, the outstanding display can be obtained by using highly 
efficient TFT as a pixel driver element. Moreover, if all the processes concerning a manufacture of TFT are formed into a 
low-temperature process, the material with heat-resistant low temperature can be used for a substrate, and display [ that it is 
cheap and large area ] can be obtained. 
[0048] 

[Example] Hereafter, the manufacture technique of one example which materialized this invention to planar type polycrystal 
silicon TFT is explained according to drawing 1 - drawing 3 . 

[0049] The polycrystal silicon layer 2 (thickness;500 **) of a non dope is formed on the transparent process 1 (refer to drawing 1 
(a)); insulating substrate 1 (quartz glass, high heat-resisting glass). There are the following in the formation technique of the 
polycrystal silicon layer 2. 



[0050] ** Use the technique; CVD or PVD which forms the polycrystal silicon layer 2 directly. There are ordinary-pressure 
C VD, reduced pressure CVD, a plasma CVD method, optical-pumping CVD, etc. as CVD. Moreover, there are a vacuum 
deposition, EB (Electron Beam) vacuum deposition, the MBE (Molecular Beam Epitaxy) method, a spatter, etc. in PVD. 
[0051] In this, the reduced pressure CVD using the pyrolysis of a mono silane (SiH4) or a disilane (Si2 H6) is common, and can 
form the quality polycrystal silicon layer 2. In reduced pressure CVD, processing temperature serves as a polycrystal below at 
550 ** above an amorphous substance and 620 **. 

[0052] Moreover, the plasma CVD method for using the pyrolysis of the mono silane in the inside of a plasma or a disilane is also 
used. If the processing temperature of a plasma CVD method adds hydrogen by 300 ** grade, a reaction will be promoted and an 
amorphous silicon layer will be formed. And if inert gas (helium, neon, an argon, a krypton, a xenon, radon) is added, a plasma 
will be excited and a polycrystal silicon layer will be formed also at the same processing temperature. 

[0053] ** Use the technique; solid phase grown method or melting recrystallization method which is made to polycrystal-ize and 
forms the polycrystal silicon layer 2 after forming an amorphous silicon layer. A solid phase grown method is the technique of 
making it polycrystal-izing with a solid-state, and obtaining a polycrystal silicon layer, by performing prolonged heat treatment 
before and behind 20 hours on an amorphous silicon layer before and behind 600 **. 

[0054] A melting recrystallization method is the technique of maintaining substrate temperature below a t 600 * *, carrying out 

melting only of the front face of an amorphous silicon layer, and attaining a recrystallization, and has the laser annealing method 

and the RTA (Rapid Thermal Annealing) method. The laser annealing method is technique to which irradiate the front face of an 

amorphous silicon layer and it is made to carry out heating melting of the laser. The RTA method is technique to which irradiate 

the front face of an amorphous silicon layer and it is made to carry out heating melting of the lamp light. 

[0055] Thus, if substrate temperature is made not to become more than 600 ** using a solid phase grown method or a melting 

recrystallization method, high heat-resisting glass can be used as a transparent insulating substrate 1 . 

[0056] The front face of the process 2(refer to drawing 1 (b)); polycrystal silicon layer 2 is oxidized, and an oxide film 3 

(thickness; 100 **) is formed. There are the following in the formation technique of an oxide film 3. 

(1) UV-03 The oxidation style by irradiation, a voloxidation (oxidation style in the inside of the steam ambient atmosphere), a 
low-temperature-oxidation method (the oxidation style in the inside of the hyperbaric-pressure steam ambient atmosphere, 
oxidation style in the inside of an oxygen plasma), etc. are used. 

[0057] UV-03 The oxidation style by irradiation is the technique of oxidizing at low temperature using the activity ozone which 
occurs by irradiating ultraviolet rays in the oxygen ambient atmosphere. Although an oxide film 3 cannot be formed below by 600 
** in a voloxidation, when the thickness of an oxide film 3 is as thin as 100 ** grade, high heat-resisting glass can be used as a 
transparent insulating substrate 1 . By the way, although the wet oxidation style using the dry oxidation style which uses xeransis 
oxygen, and damp oxygen etc. is in a voloxidation, the oxidation style in the inside of the steam ambient atmosphere is suitable for 
performing efficient oxidization at low temperature as much as possible. 

[0058] In addition, UV-03 The interface level density of the oxide film 3 formed by the oxidation style by irradiation or the 
low-temperature-oxidation method is equivalent to the thermal oxidation layer formed of the voloxidation, and becomes small 1 
or more figures compared with the silicon oxide formed of a spatter, ordinary-pressure CVD, reduced pressure CVD, etc. 
Moreover, UV-03 The membraneous quality of the oxide film 3 formed by the oxidation style by irradiation or the 
low-temperature-oxidation method is uniform, and has few defects, and the proof pressure becomes the thermal oxidation layer 
and EQC which were formed of the voloxidation. 

[0059] (2) Perform RTA processing in the oxidizing gas ambient atmosphere, such as oxygen, ozone, and a steam. RTA 
equipment used by this RTA processing is shown in drawing 3 . This RTA equipment 1 1 is equipped with preheating room A, 
processing room B, and cooling room C. A stage 1 2 is formed ranging over each ** A-C, and the sample (substrate 1 ) by which 
RTA processing is carried out moves in the stage 1 2 top. The preheating of the substrate 1 is carried out within preheating room 
A. In processing room B, it has circular cylinder-like a lamp (a tungsten lamp or xenon lamp) 1 3 and the reflecting plate 14 
(condensing optical system), and is filled with the aforementioned oxidizing gas ambient atmosphere. It reflects by the reflecting 
plate 14 and the light irradiated from the lamp 13 is condensed by substrate 1 front face at a line (illustration S). Since the sweep 
of the substrate 1 is carried out at a fixed speed in a stage 1 2 top, according to the speed of a stage 1 2, the sweep also of the 
optical S which condensed to the line is carried out to substrate 1 front face. A substrate 1 is cooled within cooling room C. 
[0060] In this RTA processing, the polycrystal silicon layer 2 absorbs optical S which condensed to the line, and temperature 
rises. Consequently, the front face of the polycrystal silicon layer 2 which became the elevated temperature in the oxidizing gas 
ambient atmosphere oxidizes thermally, and an oxide film 3 is formed. At this time, since the transparent insulating substrate 1 
penetrates light and does not absorb it, there is no direct temperature rise by optical S, and it is only that temperature rises by heat 
conduction from the polycrystal silicon layer 2. Therefore, the temperature of the polycrystal silicon layer 2 can be raised, 
stopping the temperature of the transparent insulating substrate 1 in a constant value by adjusting the output of a tamp 1 3, and the 
trace speed of a stage 1 2. Therefore, high heat-resisting glass can be used as a transparent insulating substrate 1 . 
[0061] In addition, the membraneous quality of the oxide film 3 formed by RTA processing is uniform, and has few defects, and 
the interface level density and proof pressure become the thermal oxidation layer and EQC which were formed of the 
voloxidation. Moreover, since an oxidizing quality becomes high in the order of oxygen < steam < ozone, when ozone is used as a 
oxidizing gas, an oxide film 3 can be formed most efficiently. 

[0062] By the **-ed [ process 3(refer to drawing 1 (c)); ] method, it is an insulator layer 4 (thickness;900 **) on an oxide film 3. 
It forms. There is PVD or CVD in the **-ed method. There are ordinary-pressure CVD, reduced pressure CVD, a plasma CVD 
method, efficient consumer response plasma CVD method, optical-pumping CVD, etc. as CVD. Moreover, there are a vacuum 
deposition, EB (Electron Beam) vacuum deposition, the MBE (Molecular Beam Epitaxy) method, a spatter, etc. in PVD. And as 
quality of the material of an insulator layer 4, a silicon oxide, a silicon nitride, and silicon ******** (SiOx Ny) are used, and 
there is also the technique of making it into multilayer structure combining each layer. 



[0063] In a spatter, to the top which can **** the precise insulator layer 4 at the low temperature below 200 **, since a **** 
speed is also quick, a throughput can be raised. In addition, although a device is exposed into a plasma in a spatter, since the 
oxide film 3 is formed, the polycrystal silicon layer 2 does not receive a damage. 

[0064] Pyrolysis of a mono silane or a disilane, pyrolysis of organic oxy-silanes (TEOS etc.), hydrolysis of a silicon halide, etc. 
are used for formation of the silicon oxide by C VD. Pyrolyses, such as ammonia and a dichloro silane (SiH2 C12), ammonia and a 
mono silane, nitrogen, and a mono silane, etc. are used for formation of the silicon nitride by CVD. Silicon ******** has the 
property of both the layers of an oxide film and a nitride, and can form a nitrogen oxide (N20) in the system of formation of the 
silicon nitride by CVD by carrying out a little introduction. 

[0065] In addition, when CVD is used, there is a fault that **** temperature turns high up compared with the case where a 
spatter is used, a **** speed becomes slow, and the compactness of the formed insulator layer 4 is inferior. 
[0066] Thus, the gate insulator layer 5 is formed by the insulator layer 4 and the oxide film 3 which were formed. Next, by RTA 
processing, it bundles up all over a device and light is irradiated. It is not necessary to perform RTA processing in this case in the 
oxidizing gas ambient atmosphere unlike RTA processing at the time of formation of the above mentioned oxide film 3, and to 
carry out the sweep of the need of making a line condensing light on a substrate 1 , or its light. That is, each two to layer 4 whole 
can be collectively heated by bundling up all over a device and irradiating light. Consequently, reduction of the interface level 
density of the polycrystal silicon layer 2 and the oxide film 3, membraneous improvement of an insulator layer 4, and crystalline 
enhancement in the polycrystal silicon layer 2 can be aimed at. 

[0067] The gate electrode 6 is formed on the process 4(refer to drawing 1 (d)); gate insulator layer 5, and patterning is carried out 
to a desired configuration. As quality of the material of the gate electrode 6, the polycrystal silicon (doped polysilicon) with which 
the impurity was doped, a metal silicide, a polycide, a refractory-metal simple substance, other metals, etc. are used, and CVD or 
PVD is used for the formation. 

[0068] The source drain field 7 is formed in the polycrystal silicon layer 2 with process 5(refer to drawing 2 ); self-matching 
technique, using the gate electrode 6 as a mask. There are an elevated-temperature process and a low-temperature process also in 
the formation technique of the source drain field 7. In an elevated-temperature process, hot heat treatment is performed for an 
impurity after an ion implantation, and an impurity is activated. In a low-temperature process, injection and activation of an 
impurity are simultaneously performed by irradiating the ion shower by the mixed gas of phosphine gas (PH3) or 
diboron-hexahydride gas (B-2 H6), and hydrogen gas, without establishing a special heat treatment process. In addition, in a 
low-temperature process, there is also a method of activating an impurity by performing heat treatment of hours [ several ] - some 
dozens of hours for an impurity at the low temperature below 600 ** grade after an ion implantation. 
[0069] In addition, when high heat-resisting glass is used for the transparent insulating substrate 1 , you have to use a 
low-temperature process not only at the time of formation of the polycrystal silicon layer 2 but at the time of formation of the gate 
insulator layer 5, and formation of the source drain field 7. 

[0070] Next, the layer insulation layer 8 is formed all over a device. As quality of the material of the layer insulation layer 8, a 
silicon oxide, silicate glass, a silicon nitride, etc. are used, and CVD or PVD is used for the formation. Then, the contact hole 9 in 
contact with the source drain field 7 is formed in the layer insulation layer 8, the source drain electrode 10 is formed, and 
polycrystal silicon TFT 106 is completed. 

[0071] Thus, in this example, the gate insulator layer 5 consists of an oxide film 3 formed on the polycrystal silicon layer 2, and 
an insulator layer 4 formed on it. The oxide film 3 which touches the polycrystal silicon layer 2 specifies the interface level of the 
gate insulator layer 5. Here, as for the interface level density of an oxide film 3, for a parvus reason, the interface level density as 
gate insulator layer 5 whole also becomes small. Therefore, according to this example, the element property of polycrystal silicon 
TFT 106 can be raised. 

[0072] However, the polycrystal silicon layer 2 does not have so flat a front face as a single-crystal-silicon substrate, and since 
oxidization of the polycrystal silicon layer 2 is specified by the field azimuth, it becomes what was ruined. However, when the 
thickness of an oxide film 3 is thin, irregularity of the front face of an oxide film 3 can be made small. Therefore, 50 - 100 ** is 
suitable for the thickness of an oxide film 3. When the thickness of an oxide film 3 becomes thicker than this domain, the 
irregularity of the front face of an oxide film 3 becomes large, and there is an inclination that the element property of polycrystal 
silicon TFT 106 gets worse. When the thickness of an oxide film 3 becomes thinner than this domain on the contrary, the interface 
level density as gate insulator layer 5 whole becomes large, and there is an inclination that the element property of polycrystal 
silicon TFT 106 gets worse too. 

[0073] Moreover, in this example, when a spatter is used for formation of an insulator layer 4, the gate insulator layer 5 can be 
formed by the high throughput according to a low-temperature process. 

[0074] Furthermore, the element property of polycrystal silicon TFT 106 can be further raised by performing RTA processing 
after formation of the gate insulator layer 5. And if highly efficient polycrystal silicon TFT formed in this way is used as a pixel 
driver element of active-matrix LCD, high definition LCD can be obtained. Moreover, in this example, if a low-temperature 
process is adopted as all processes, high heat-resisting glass can be used for the transparent insulating substrate 1 , and LCD with 
a big panel size can be offered cheaply. 

[0075] Next, the manufacture technique of the pixel section of LCD which takes the penetrated type configuration using 
polycrystal silicon TFT 1 06 manufactured as mentioned above as a pixel driver element is explained according to drawing 4 . 
[0076] Formation of the process 1 ; layer insulation layer 8 is preceded, and the store electrode 51 of the supplementary capacity 
which consists of an indium stannic-acid ghost (ITO;Indium Tin Oxide) etc. is formed on the pixel section field of the transparent 
insulating substrate 1 by the spatter. 

[0077] a process 2 — an insulator layer 52 is formed all over; device As quality of the material of an insulator layer 52, a silicon 
oxide, silicate glass, a silicon nitride, etc. are used, and CVD or PVD is used for the formation. Next, by the spatter, the contact 
hole for contacting the source drain electrode 10 is formed in an insulator layer 52, ITO layer is formed all over the device 



containing the contact hole, patterning of the ITO layer is carried out, and the display electrode 53 is formed. 

[0078] Phase opposite of the transparent insulating substrate 1 in which process 3; polycrystal silicon TFT 106 was formed, and 

the transparent insulating substrate 55 by which the common electrode 54 was formed in the front face is carried out, among each 

substrates 1 and 55, liquid crystal is enclosed and the liquid crystal layer 56 is formed. Consequently, the pixel section of LCD is 

completed. 

[0079] The block configuration of active matrix formula LCD of this example is shown in drawing 5 . In the pixel section 101, it 
is each scanning line (gate wiring) Gl . - Gn and Gn+1 - Gm Each data line Dl (drain wiring) -- Dn and Dn+1 ~ Dm It is 
arranged. Each gate wiring and each drain wiring intersect perpendicularly, respectively, and the pixel 102 is formed in the 
rectangular fraction. And it connects with the gate driver 103 and a gate signal (scanning signal) impresses each gate wiring. 
Moreover, it connects with the drain driver (data driver) 1 04, and a data signal (video signal) impresses each drain wiring. The 
circumference drive circuit section 105 is constituted by these drivers 103,104. And generally LCD which formed any or one side 
on the same substrate as the pixel section 101 at least among each driver 103,104 is called driver one apparatus (driver built-in) 
LCD. In addition, the gate driver 103 may be formed in the both sides of the pixel section 101 . Moreover, the drain driver 104 
may be formed in the both sides of the pixel section 101. 

[0080] To drawing 6 , it is the gate wiring Gn. Drain wiring Dn The equal circuit of the pixel 1 02 prepared in the rectangular 
fraction is shown, a pixel 102 — TFT106 as a pixel driver element, liquid crystal cell LC, and supplementary capacity CS **** — 
it is constituted gate wiring Gn **** -- the gate of TFT 106 connects — having ~ drain wiring Dn ****-- the drain of TFT 106 is 
connected And in the source of TFT 106, it is the display electrode (pixel electrode) and the supplementary capacity (the storage 
capacitance or addition capacity) CS of a liquid crystal cell LC. It connects. The aforementioned signal store element is 
constituted by this liquid crystal cell LC and the supplementary capacity CS. In the common electrode (electrode of the opposite 
side of a display electrode) of a liquid crystal cell LC, it is voltage Vcom. It is impressed. On the other hand, it is the 
supplementary capacity CS. It sets and constant-voltage VR is impressed to the electrode of the opposite side of the electrode of 
the side connected with the source of TFT 106. The common electrode of this liquid crystal cell LC is the electrode which was 
common to all the pixels 102 as the character. And electrostatic capacity is formed between the display electrode of a liquid 
crystal cell LC, and the common electrode. In addition, supplementary capacity CS It sets and the electrode of the opposite side of 
the electrode of the side connected with the source of TFT 106 may be connected with the next gate wiring Gn+1 . 
[0081] Thus, it sets to the constituted pixel 102 and is the gate wiring Gn. TFT 106 will be turned on, if it is made a right voltage 
and a right voltage is impressed to the gate of TFT 106. Then, drain wiring Dn At the impressed data signal, it is the electrostatic 
capacity and the supplementary capacity CS of a liquid crystal cell LC. It charges. On the contrary, it is the gate wiring Gn. If it is 
made a negative voltage and a negative voltage is impressed to the gate of TFT 106, TFT 106 becomes off and it is the drain wiring 
Dn at the time. The voltage currently impressed is the electrostatic capacity and the supplementary capacity CS of a liquid crystal 
cell LC. It is held. Thus, arbitrary data signals can be made to hold to a pixel 102 by giving a data signal writing in a pixel 102 to 
a drain wiring, and controlling the voltage of a gate wiring. The permeability of a liquid crystal cell LC changes according to the 
data signal holding the pixel 102, and a picture image is displayed. 

[0082] Here, a write-in property and a hold property are in a thing important as a property of a pixel I02.a********[ that being 
required from a write-in property can fully write in a desired video-signal voltage within the unit time set from the specification of 
the pixel section 101 to a signal store element (the liquid crystal cell LC and supplementary capacity CS) ] — **-- it is the point 
to say Moreover, being required from a hold property is the point whether only required time can hold the video-signal voltage 
once written in the signal store element. 

[0083] Supplementary capacity CS It is prepared for increasing the electrostatic capacity of a signal store element, writing in, and 
raising a property and a hold property. That is, a liquid crystal cell LC has a limitation in increase of electrostatic capacity on the 
structure. Then, supplementary capacity CS The insufficiency of the electrostatic capacity of a liquid crystal cell LC is 
compensated. 

[0084] The mobility of polycrystal silicon TFT 106 at the time of changing the thickness of an oxide film 3 to drawing 7 and 
change of a proof pressure are shown. When using polycrystal silicon TFT 106 as a pixel driver element of active-matrix LCD, if 
the proof pressure is low, polycrystal silicon TFT 106 will start a malfunction. Specifically, cm is required for the proof pressure 
of polycrystal silicon TFT 106 in 7MV /or more. 

[0085] It becomes impossible moreover, for the performance of the circumference drive circuit section to be unable to fall and to 
obtain high definition LCD in driver one apparatus LCD, if the mobility is low, when it constitutes the circumference drive circuit 
section 105 of active-matrix LCD from polycrystal silicon TFT 106. If high definition LCD is obtained after constituting the 
cfrcurnference drive circuit section 1 05 from the polycrystal silicon TFT with low mobility, the circuit scale of the circumference 
drive circuit section 105 will become large too much. Specifically, the mobility of polycrystal silicon TFT 106 is required for more 
than 60cm2/V, and S. 

[0086] Therefore, 30 - 130 ** is suitable for the thickness of an oxide film 3, and it is 50-100 ** desirably. In addition, each 
above-mentioned example may be changed as follows, and can acquire the same operation and the same effect also by that case. 
(1) Place and replace the polycrystal silicon layer 2 with an amorphous silicon layer, and form an oxide film 3 and the insulator 
layer 4 one by one on the amorphous silicon layer. And by RTA processing of a process 3, heating melting of the amorphous 
silicon layer is carried out, and the polycrystal silicon layer 2 is formed. 

[0087] (2) When an oxide film 3 is formed by RTA processing, exclude RTA processing of a process 3. In this case, a 
manufacturing process can be simplified, while the reduction effect of the interface level density of the gate insulator layer 5 is 
inferior upwards compared with the above-mentioned example and it becomes impossible to plan membraneous improvement of 
an insulator layer 4 and crystalline enhancement in the polycrystal silicon layer 2. 

[0088] (3) Raise the element property of polycrystal silicon TFT by performing a hydrogen treating after formation of the 
polycrystal silicon layer 2 in the manufacturing process of polycrystal silicon TFT. A hydrogen treating is the technique of 



reducing a defect, making stabilize the crystal structure and raising electric field effect mobility by combining a hydrogen atom 
with the crystal-defect fraction of polycrystal silicon. 

[0089] (4) Dope an impurity into the fraction equivalent to the channel field between the source drain fields 7 in the polycrystal 
silicon layer 2, and control the threshold voltage ( Vth) of polycrystal silicon TFT. In polycrystal silicon TFT formed by the solid 
phase grown method, with an n channel transistor, a threshold voltage shifts in the orientation of depression, and it is in the 
inclination which a threshold voltage shifts in the orientation of an enhancement with a p-channel transistor. The inclination 
becomes more remarkable when a hydrogen treating is performed especially. What is necessary is just to dope an impurity to a 
channel field, in order to suppress a shift of this threshold voltage. 

[0090] (5) When polycrystal silicon TFT is miniaturized and the thickness of a gate insulator layer becomes thin, an insulator 
layer 4 may be excluded and the gate insulator layer 5 may consist of only an oxide film 3. 
(6) Apply to amorphous silicon TFT instead of polycrystal silicon TFT. 

[0091] (7) Apply to TFT of all structures, such as not only a planar type but a reverse planar type, a stagger type, a reverse 
stagger type, etc. 

(8) Apply to an insulated-gate type semiconductor device not only TFT but at large. Moreover, it applies to all the semiconductor 
devices using silicon layers, such as optoelectric transducers, such as a solar battery and a photosensor, a bipolar transistor, and a 
static induction transistor (SIT;Static Induction Transistor). 

[0092] (9) Place and replace the transparent insulating substrate 1 with insulating layers, such as a ceramic substrate and a silicon 
oxide, and apply to not LCD but a contact type image sensor, a three-dimensional IC, etc. 

(10) Use TFT for the CCD in the memory cell of a dynamic RAM (DRAM), the load element in the memory cell of a static RAM 
(SRAM), etc. 

[0093] As mentioned above, although each example was explained, technical thought other than the claim which can be grasped 
from each example is indicated with those effects below. 

(b) The manufacture technique of the TFT which performed the hydrogen treating to the silicon layer in the manufacture 
technique of TFT given in any 1 term of claims 13-17. 

[0094] When doing in this way and a polycrystal silicon layer is used for a silicon layer, when a hydrogen atom combines with the 
crystal-defect fraction, a defect can decrease, the crystal structure can be stable and electric field effect mobility can be raised. 
[0095] (b) The manufacture technique of the TFT which doped the impurity into the fraction which is equivalent to any 1 term of 
claims 1 3 - 1 7 in the channel field of a silicon layer in the manufacture technique of the TFT a publication. 
[0096] If it does in this way, the threshold voltage of TFT is controllable. By the way, in this specification, the component 
concerning the configuration of invention shall be defined as follows. 

[0097] (a) As an insulating substrate, the substrate by all insulating materials, such as quartz glass, high heat-resisting glass, a 
high heat-proof resin, and a ceramics, is not only included, but conductive substrates, such as a metal which prepared insulating 
layers, such as a silicon oxide, in the front face, shall be included. 

[0098] (b) As a oxidizing gas, not only oxygen but all oxidizing gases, such as ozone and a steam, shall be included. 
[0099] 

[Effect of the invention] 

1] The small semiconductor device and its manufacture technique of an interface level density can be offered. 
[0100] 2] The TFT equipped with the outstanding gate insulator layer and its manufacture technique can be offered. 
3] The outstanding display using highly efficient TFT as a pixel driver element can be offered. 



[Translation done.] 



